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Description

The present invention relates to filling valves,
intended for the filling of gas tubes or containers
with gas from compressors or pressure con-
tainers preferably from air compressors where
the connection to the compressor is by means of
the inlet of the filling valve.

Hitherto, needle valves have been used for
filling gas containers. Gas containers of this type
often are used by personnel in fire brigades,
which for their fireman equipped with smoke
helmets among other things, use respirators con-
nected to the gas containers. The air, or the gas
mixture that is used for breathing purposes, must
be completely dry as well as completely clean.
The filling of gas containers is daily work taking
place at filling stations and the demands for
rapidity and safety in the filling operations must
be set high. The demands for safety of the service
personnel, handling the containers or the tubes at
the filling ramps, must also be considered, so that
damages do not occur to individuals and
materials, due to unreliable valves. it is important
that for example, when a hose breaks during the
filling of gas under elevated pressures, that the
risks of damage can be eliminated.

Needle valves, which have been used for the
filling of air in gas containers, have a tendency to
be worn too fast, principally in the threads,
resulting in unacceptable leakage.

A needle valve provided with threads requires
for good performance during opening and closing
that some kind of lubricating takes place; other-
wise the threads will seize. When the valve is
forced to function in dry air, not having any
lubricating properties, the valve wears out too
rapidly and will become unusable. As a con-
sequence, there will be large costs for the replace-
ment of needle valves, as their lives are too short.
For a filling operation, it is necessary to use two
needle valves. As safety in the filling operation is
an essential demand, and the drawbacks with
initial leakage already after approximately 200
filling operations are evident, it is important to
find a better technical solution of the problems
encountered in filling gas containers.

To use other types of valves, intended for the
filling of other mediums than air, for example,
filling valves for liquefied petroleum gas, are not
possible. The Swedish patent specification No.
350 824 that relates to just such a valve, does not
show such constructional features and embodi-
ments that are required, because it has a bail-
shaped valve body, without small seat and cone
areas, which are necessary for work with high
pressure. This filling valve has no similarities in
other respects with the filling valve according to
the invention, as it furthermore is intended for the
filiing of dry gas, such as air, for example.

Also, other technical solutions such as ball
valves provided with throttle nozzles have been
tested for the filling of air in tubes and containers.
In this case, however, it is necessary to use two
valves of that type for the filling operation. This
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contributes to the fact that the work tends to be
difficult as it results in a number of hand oper-
ations which do not come in a logical succession.
This is obviously a further drawback.

The life of such valves is not especially great
either, but may be better than for needle valves.
The valves function up to approximately 1000
filling operations.

With knowledge of the drawbacks associated
with valves of these types, the filling valve of this
invention has been made to solve the problems.
In order to meet the demand for reliability, it is
essential that no parts become worn out quickly
and unpredictably. As the valve will work under
high pressure, great forces will be transferred to
valve cones and seats. It is an object of the
invention to eliminate this drawback. Within the
scope of the invention this is solved by means of
giving small dimensions to the tightening seats
and the contact surfaces, so that the parts of the
valve will not be loaded with forces that are too
great at high pressures against these surfaces.

At the same time, the valve is smooth operating
and easy and simple to handle manually. With the
filling valve according to the invention, this is
possible by means of the working operations:
opening, closing and venting, taking place in a
logical succession at a filling ramp for a number
of containers or tubes.

It is essential that the working operations run
quickly without the risk of error in the manoever-
ing of the valve, and that closing and exchange of
gas tubes can take place continuously. If there is
risk of a hose break, for example, due to over-
filling of containers with gas under pressure
being high, or for other reasons, the present valve
provides that the air flowing from the compressor
will have a reduced discharge velocity, by means
of a throttle nozzle in the inlet port of the valve. [f a
hose should break otherwise, the piece of the
hose that conveys the high pressure (working
pressure 300 bars) of compressor air would
“whipe” around, and make it difficuit for anyone
of the service personnel to reach the shut-off cock
at the ramp, without being injured by the hose. As
a hose break cannot be predictable, it can happen
that service personnel, that quite naturally must
stay near the filling valves, completely unpre-
pared will be hit by a “whiping” hose stump or
piece of hose. This has happened in practice, and
being struck by a hose under high pressure can
cause injury to the person hit.

The valve completes in a way of safety the
system, in which it forms a part, viz. that which
includes a sliding filling coupling with a safety
valve for hose breaks in the form of a resetting
valve provided between the gas container and the
filling valve. The resetting valve allows, however,
that a small flow of approximately 50 litres per
minute can pass at venting, and discharge. Under
these circumstances, the filling valve and the
coupling are attached to the container or the tube.

Another object of the present invention is to
provide a valve that eliminates in high degree the
inconveniences that are evident in known valves,
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so that it has a longer life, and in connection with
this a better safety during operation.

Within the scope of the invention the valve can
be connected to a compressor, but for the filling,
of a number of containers simultaneously, it is
preferred that a filling valve needed for each
container is connected to a ramp, which has a
common feeding conduit from a compressor.
Necessary manometers are connected to the
valve for practical reasons for measuring of the
current pressure used for the containers in ques-
tion.

These and other details and advantages charac-
terizing the invention will be explained in greater
detail with reference to the accompanying draw-
ings, that show the filling valve inserted and the
different positions that movable components take
for opening, closing and venting functions,
wherein:

Fig. 1 is a schematic diagram showing a filling
operation of gas in a container;

Fig. 2 is a partially axial cross-sectional view of
a filling valve of the invention in closed position,
but still under pressure, where no venting has
previously taken place;

Fig. 3 is a view similar to Fig. 2 showing the
filling valve in an opening position; and

Fig. 4 is a view similar to Fig. 2 showing the
filling valve in a venting position.

The valve shown in Figs. 2—4 has a valve
housing 10 comprising a solid body of metal. An
inlet 11 having a threaded connection 42 for the
compressor conduit is provided in a valve body
43, threadedly connected to the lower part of the
valve housing. An outlet 12 for compressed air
from the compressor is provided in the side of the
valve housing, and is connected with a gas
container by means of a threaded attachment and
hose coupling as shown in Fig. 1.

In the end of the valve housing, opposite to the
inlet 11, a piston housing 26 is provided, as a
cylinder for an operating piston 22, that cylinder
being circular, and formed as a straight piston
bore 25, extending some length into the valve
housing. In the bottom of this piston bore 25, and
in the centre of the bottom of housing 26, a
circular opening passage 27 is provided for a
spindle 28, which up to approximately two-thirds
of its length is hollow by being drilled to produce
a channel 28A for the passage of venting air.

In the lower part of the piston bore, in its wall,
i.e. in the piston housing 26, a circular channel
opening 13 is provided extending perpendicularly
out to the side opposite from the outlet opening
12 of the valve housing 10, whereby this channel
conveys venting air out from the valve housing
via a threaded opening 13A provided in the valve
housing, to which opening a fitting 15 is con-
nected, comprising a noise-suppression device
including a sintered filter 14, through which vent-
ing air can pass out to the open atmosphere,
without unpleasant noise for the service per-
sonnel.

The operating piston 22 is displacable in its
bore by means of a pivotable lever 16 arranged
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straight above the operating piston. The lever 16
can be set in three distinct positions by being
manually moved to pivot around a fixed axis C
lying in a plane perpendicular to the vertical
plane. A fixed pivot 18, arranged in this plane,
runs through a hole in the end of the lever which
is in contact with the operating piston 22, so that
the centre of the through hole coincides with the
pivot axis C. The lever is so attached on the pivot
18 that a moving of the lever in the vertical plane
can take place, with freedom from piay, into three
distinct positions. These positions are set, when a
cam 17, shaped at the end of the lever, for cam-
controlling, is in contact with the horizontal top-
surface of the operating piston 22 with the land
surface 19 of the cam 17 corresponding to vent-
ing, and in shut-off position and in filling position
when in contact with the top-surface of the con-
trol piston with the land surface 20 and 21
respectively.

The venting function of the valve is provided by
the venting valve components which will now be
described.

The operating piston 22 has an enclosed plate
in its end face opposite to the top-surface, in the
centre of which is a valve member 23 having
dimensions so that it fully closes, or seats, against
the small seat 24, arranged at the upper end of
spindle 28 that is displacable into the bottom of
the piston bore 25, through the passage 27. It is
essential that the contact surfaces between the
valve member and seat are small, and do not
produce great forces at high pressure and wear
on included parts in the valve. Repeated contact
between the surfaces at several fillings daily
demand that the material of the valve member 23
and spindle seat 24 has good resistance to wear in
combination with a good seating fit of the valve
member and seat against each other.

The spindle 28 extends down into a channel
centrally located in the valve, so that said channel
is in alignment with and meets the channel 40,
arranged in the valve body 43 for the inflow of
compressor air, and the continuation of said
channel 40 in the cone bore 39.

in the bottom of the drilled channel 28A a
through hole 1 mm in diameter 29 is arranged,
perpendicular to the spindle wall for the inflow of
air, which will pass out from the cavities of the
valve after closing of the gas container and out
from the inflow channel connected to the
threaded coupling attached to the compressor.
The lower third part of the spindle 28, disposed in
the inflow channel, transforms into a solid part
and has a somewhat smaller diameter. The lower
end 35 of the spindle extends to a position, which
is located in such adjusted distance from the top
of the cone valve member 37, that at the position
of the lever 16 for closing, the end 35 of the
spindle has sufficient play to the top of the cone
valve member so that at further dispiacement of
the spindle, corresponding to an opening posi-
tion, the spindle end pushes against the top of the
cone valve member, and against the action of a
spring 38 in the cone bore 39, and thereby presses
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down the cone valve member 37 enough to create
necessary free passage of compressed air from
the compressor through the valve seat 36.

The solid lower third part of the spindle 28
passes through a hollow, loose circular washer
30, which is fitted-up against the end surface 30A
of the spindle which serves as support for a
resetting spring 32. This resetting spring encircles
the solid end of the spindle and has its opposite
end supported on the valve seat 36 of the cone 37.
The washer 30 is located in a guiding sleeve 31,
surrounding the part of the spindle 28, adjacent
where it is transformed into a smaller diameter.

Above the guiding sleeve 31, which is pene-
trated by the spindle 28, a circular hoilow sealing
element 33 is arranged and seals directly against
the envelope surface of the spindle.

The valve seat 36 is closely connected to the
valve body 43 by means of a gasket ring 34.

It is important that sealing elements, and
especially the sealing element 33, have long life
and a surface resistant to wear. Such an element
has been found in a sealing ring of teflon with
self-lubricating properties, which makes it poss-
ible to obtain good-service for this function.

In the inlet 40 for compressed air a throttle
sleeve 41 is arranged, through which air passes
during the filling operation carried out with an
appropriate filling velocity. This is achieved by
setting the diameter of the channel of the throttle
sleeve at 1.6 mm.

For the passage of compressed air into the gas
container a connection channel 44 is arranged in
communication with the outlet opening 12 of the
valve housing 10, wherefrom it concentrically
extends perpendicular to the channel, wherein
the solid part of the spindle 28 together with the
resetting spring 32 are displaceably arranged.

The filling of gas tubes with gas from a com-
pressor takes place by using the filling valve
according to the invention in the following
manner.

At the starting point of the filling operation the
lever 16 is placed in its centre position as shown
in Fig. 2. The gas container, which still is
unopened, is coupled to the outlet 12 via a valve
reducing the effects of hose breaks, in the form of
a check valve, and the connection of the inlet 11 of
the valve to a feeding conduit of the compressor
is made by means of a conventional threaded
fitting attachment in a reliable way. (Fig. 1).

The cam 17 of the lever with the [and surface 20
pushes down the operating piston 22 and the
valve member 23 into a tightened fit against the
valve seat 24 of the spindle 28. At the same time
the spindle is displaced a short distance down-
wardly.

A play arises as shown in Fig. 2 between the
upper narrow part of the spindle and the upper
wall section part of the guide channel of the
spindle in the filling valve. By the action of the
resetting spring 32 against the spindle 28, via the
washer 30 and the fixed support of the resetting
spring against the land surface of the valve seat
36, the channel 28A is sealed at the valve seat 24.
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The valve of the gas container will now be
opened and sets the filling valve under pressure
with remaining pressure from the container, if
any, but the hollow drilled channel 28A is still
sealed, as mentioned above, and the teflon ring
33 seals between the envelope surface of the
spindle and the wall of its guiding channel.

The lever 16 is moved to opening position
shown in Fig. 3 for filling of gas into the gas
container where the control cam 17 contacts with
the land surface 21 and pushes the piston 27 and
spindle 28 a further short distance downwardly in
the replacement channel of the spindie into con-
tact of the solid spindlie end 35 against the valve
cone 37, which against the action of the resetting
spring is moved from its seated position in the
valve seat 36 and allows free passage for com-
pressed air to flow in and fill the container via the
valve cone bore, the cavity of the resetting spring
32 and the connection channel 44 to the con-
tainer.

When the container is filled to a desired
pressure, the lever 16 is again moved to the
middle position (Fig. 2), a shut-off position for the
filling valve, whereby the spindle returns to
closed position by the force of the resetting spring
32, and by displacement upwards of the spindle,
which now again seals against the valve member
23. Simultaneously, the pressure against the top
of the valve cone 37 is removed when the iower
end of the spindle is displaced upwardly from the
valve seat 36. The valve cone 37 returns to closed
position by means of the resetting spring 38 and
the compression pressure.

The valve of the gas container is then closed
and the lever 16 is moved to the venting position
{Fig. 4), whereby the contact of the cam 17 against
the operating piston 22 will be changed, so that
the land surface 19 will be contacted and the
operating piston 22 will be pressed upwards by
the remaining pressure in the valve. The valve
member 23 as a consequence is raised off of seat
24. The admitting port 29 and the channel 28A will
then be in communication with the inlet 11 and
outlet channel 44 of the gas container, and the
included air, between the filling valve and gas
container, is vented to the atmosphere via the
venting channel 13 and the sound damper 14.

The throttle nozzle 41 in the inlet 11 of the filling
valve allows appropriate filling velocity as men-
tioned, but also protects against too rapidly dis-
charging the gas, if for example, a hose break
takes place at A according to Fig. 1.

For the filling of a number of containers at the
same time from a ramp the valve of the gas
container is left open, if time does not permit
shut-off, whereby over-filling of the rest of the
containers is avoided. The valves are then closed,
when all the containers have been filled.

The present invention makes it possible to
achieve safety for the service personnel and
reliability in the function of the valve as proven by
practical tests conducted during quite a long time.
Demounting of the valve and measuring of
dimensions of movabie components have shown
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that no noticeable wear has occured after
approximately 10 000 working cycles of the valve
according to the invention.

Claims

1. Filling valve for filling gas tubes or containers
with gas under pressure of up to 300 bars,
preferably air from a compressor, comprising a
valve housing (10}, with an inlet (11) for the gas
under pressure, an outlet {12) arranged on one
side of the valve housing (10) for connection to a
container to be filled, and a venting outlet
arranged on the other side of the housing (10) for
venting to the atmosphere after a filling oper-
ation, an inlet channel (40) in the housing (10) and
a venting channel in the housing (10} between gas
outlet and venting outlet, a venting valve in the
venting channel and an operating device (16, 17,
18) for opening and closing the inlet channel (40)
and venting valve (23, 24) characterized in that in
the extension of the inlet channel (40) of the filling
valve for gas under pressure, an inlet valve seat
(36) is arranged and a conical inlet valve (37} in
that extension is operatively engageable with the
inlet valve seat (36) where a resetting spring (38)
resiliently urges the inlet valve into sealing
engagement with the inlet valve seat (36), that a
spindle (28) is displaceable by the operating
device (16, 17, 18) and is arranged in the further
extension of the channel (40), that said spindle
(28) has a first and second end, that the first end is
engaging the inlet valve (37) and being displace-
able by the operating device (16, 17, 18) for
opening and closing the inlet valve (37), that a
first resetting spring (32) is urging the spindlein a
direction opposite the displacement by the oper-
ating device (16, 17, 18), that the venting channel
includes a straight hollow spindie channel (28A)
concentrically arranged in the spindle (28) and
having an inner end, where a channel inlet port
(29) extending through the spindle wall com-
municates with the further extension of the inlet
channel and with the venting outlet, that the
opening of the spindle channel (28A) on the
second end of the spindie is formed to a venting
valve seat (24), that an operating piston (22) is
displaceably mounted in a piston bore (25) of the
housing (10) and that a venting valve member
(23) of the piston (22) is operatively engageable
with the venting valve seat (24) for opening and
closing the spindle channel (28A) via the piston
bore, and the operating device (16, 17, 18) being
adapted in a filling position to move the piston
(22) so that the venting valve member (23)
engages the venting valve seat (24) to close the
spindle channel (28A) and displace the spindle to
open the inlet valve (36, 37) and in closed position
to move the operating piston (22) into closing
engagement between venting valve member (23)
and venting valve seat (24), while a second
resetting spring (38) closes the inlet valve and in a
venting position to set the operating piston (22) in
a position where the valve member (23) is disen-
gaged from the valve seat (24) and that the inlet
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valve is closed by the second resetting spring
(38).

2. Filling valve according to claim 1, charac-
terized in that in the inlet channel extension
upstream of the inlet valve between the second
resetting spring (38) and the inlet valve (36, 37),a
throttle nozzle (41) is placed for controlling the
flow of filling gas to the container to 300 alterna-
tively 600 litres per minute at a pressure of 300
bars.

3. Filling valve according to claims 1 or 2,
characterized in that the operating device com-
prises a pivot member (18) mounted on the
housing (10) and having a pivot axis lying in a
plane extending perpendicular to the direction of
movement of the operating piston (22) and a lever
(16) pivotable mounted on the pivot member (18)
and having a cam (17) on its operating end for
cam-controlling of the operating piston, in that
three distinct cam surfaces {19, 20, 21) of the cam
(17) are engageable with an outer end of the
operating piston (22) for setting the operating in a
first position corresponding to the venting posi-
tion, a second partially depressed position, corre-
sponding to the closed position, and a third fully
depressed position corresponding to the filling
position.

Patentanspriiche

1. Fiillventil zum Fllen von Gasréhren oder
-behiltern mit Gas unter einem Druck von bis zu
300 bar, vorzugsweise Luft von einem Kompres-
sor, das ein Ventilgehéduse (10) mit einem EiniaB
(11) fir das Druckgas, einem AuslaB (12), der auf
einer Seite des Ventilgehduses (10) flr Verbin-
dung mit einem zu fillenden Behaiter, und einem
EntliiftungsauslaR, der auf der anderen Seite des
Gehéuses (10) zum Entliiften in die Atmosphére
nach einer Befiilung angeordnet ist, einem Ein-
laRkanal (40) im Gehause (10) und einem Entiif-
tungskanal im Gehause (10) zwischen Gasauslal®
und EntliiftungsauslaB, einem Entliiftungsventil
im Entliiftungskanal und einer Betétigungsein-
richtung (16, 17, 18) zum Offnen und Schiieflen
des EinlaBkanals {40) und des Entliftungsventils
(23, 24) aufweist, dadurch gekennzeichnet, daf in
der Verlangerung des EinlaRkanals (40) des Full-
ventils fiir Druckgas ein EinlaBventilsitz (36} ange-
ordnet ist und ein konisches EinlaBventil (37) in
dieser Verlangerung arbeitsmé&Rig in Eingriff
bringbar ist mit dem EinlaBventilsitz (36), wobei
eine Riickstellfeder (38) federnd das EinlaBventil
in dichtenden Eingriff mit dem EinlaBventilsitz
(36) driickt, daR eine Spindel (28) durch die
Betitigungseinrichtung (16, 17, 18) verschiebbar
ist und in der weiteren Verldngerung des Kanals
(40) angeordnet ist, daR die Spindle (28) ein erstes
und zweites Ende hat, dal das erste Ende am
EinlaRventil (37) angreift und durch die Betati-
gungseinrichtung (16, 17, 18) zum Offnen und
SchlieBen des EinlaRventiis (37) verschiebbar ist,
daR eine erste Riickstelifeder (32) die Spindel in
einer Richtung entgegengesetzt zur Verschiebung
durch die Betatigungseinrichtung (16, 17, 18)
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driickt, daR der Entliiftungskanal einen geraden
hohlen Spindelkanal (28A) einschlief3t, der kon-
zentrisch in der Spindel (28) angeordnet ist und
ein inneres Ende aufweist, wobei eine Kanaleinla-
Roffnung (29), die sich durch die Spindelwand
erstreckt, mit der weiteren Verlangerung des Ein-
laBkanals und mit dem Entliiftungsauslal$ in Ver-
bindung steht, daR die Offnung des Spindelkanals
{28A) am zweiten Ende der Spindel zu einem
Entliiftungsventilsitz (24) geformt ist, daR ein
Arbeitszylinder (22) verschiebbar in einer Kolben-
bohrung (25) des Geh&uses (10) angeordnet ist
und daR ein Entliiftungsventil (23} des Kolbens
(22) arbeitsméaRig mit dem Entliftungsventilsitz
{24) zum Offnen und Schiieen des Spindelkanals
(28A) tiber die Kolbenbohrung in Eingriff bringbar
ist, und die Betétigungseinrichtung (16, 17, 18) so
ausgebildet ist, daB sie in einer Fiilistellung den
Kolben (22) so bewegen kann, daB das EntlUf-
tungsventilglied (23) mit dem Entliiftungsventil-
sitz (24) in Eingriff kommt, um den Spindelkanal
{(28A) zu schlieBen und die Spindel zu verschie-
ben, um das EinlaBventil {36, 37) zu 6ffnen und in
geschlossener Stellung den Arbeitskolben (22) in
schlieBenden Eingriff zwischen dem Entliiftungs-
ventilglied (23) und dem Entliiftungsventilsitz (24)
zu bewegen, wihrend eine zweite Riickstellfeder
(38) das EinlaRventil schliet und um in einer
Entliiftungsstellung den Arbeitszylinder (22) in
eine Steilung einzusteilen, in der das Ventilglied
{23) auBer Eingriff mit dem Ventilsitz (24) ist, und
dafR das EinlaRventil durch die zweite Rticksteilfe-
der (38) geschlossen wird.

2. Fiiflventil nach Anspruch 1, dadurch gekenn-
zeichnet, daR in der Verldngerung des EinlaRka-
nals in Strémungsrichtung vor dem EinlaBventil
zwischen der zweiten Riickstellfeder (38) und dem
EinlaRventil (36, 37) eine Drosseldiise (41) zum
Steuern der Strémung von Fiiligas zum Behélter
auf 300, alternativ 600 Liter pro Minute bei einem
Druck von 300 bar angeordnet ist.

3. Fiiliventil nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dal die Betatigungseinrichtung
ein Schwenkglied (18), das auf dem Gehduse (10)
befestigt ist und eine Schwenkachse hat, die in
einer Ebene liegt, die sich senkrecht zur Richtung
der Bewegung des Arbeitskolbens (22) erstreckt,
und einen Hebel (16) aufweist, der schwenkbar
auf dem Schwenkglied (18) befestigt ist und einen
Nocken (17) auf seinem Arbeitsende fiir Nocken-
steuerung des Arbeitskolbens aufweist, dal® drei
ausgepragte Nockenoberflachen (19, 20, 21) des
Nockens (17) mit dem duBeren Ende des Arbeits-
kolbens (22) in Eingriff bringbar sind, um den
Betrieb in einer ersten Stellung, der der EntlGf-
tungsstellung entspricht, einer zweite teilweise
niedergedriickten Stellung, die der geschlosse-
nen Stellung entspricht, und einer dritten vollig
niedergedriickten Stellung einzustellen, die der
Fiilistellung entspricht.

Revendications

1. Valve de remplissage pour le rempiissage de
bouteilles ou de réservoirs de gaz avec un gaz
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sous une pression allant jusqu’a 300 bars, de
préférence avec de I'air en provenance d’'un com-
presseur, comprenant un boitier de valve (10)
avec une ouverture d’arrivée {11) pour le gaz sous
pression, une ouverture de départ (12) disposée
sur un coté du boitier de valve {10) pour é&tre
raccordée a un réservoir a remplir, et une ouver-
ture d‘échappement & l'air libre disposée sur
i'autre coté du boitier (10) pour I'échappement &
Iair libre aprés une opération de remplissage, un
conduit d'arrivée (40) dans le boitier {10) et un
conduit d'échappement dans le boitier (10) entre
'ouverture de départ du gaz et |‘ouverture
d'échappement a l'air libre, une soupape d’échap-
pement dans le conduit d'échappement et un
dispositif d’actionnement {16, 17, 18) pour ouvrir
et fermer le conduit d'arrivée {40) et la soupape
d'échappement (23, 24), caractérisée en ce qu’'un
siége de soupape d'arrivée (36) est disposé dans
le prolongement du conduit d'arrivée (40) de la
valve de remplissage pour le gaz sous pression et
une soupape conique d'arrivée (37) dans ce pro-
longement peut coopérer avec le siége de sou-
pape d'arrivée (36) lorsqu’un ressort de rappel
(38) sollicite élastiquement la soupape d’arrivée
en contact étanche avec le siege de soupape
d’arrivée (36), en ce qu’une tige (28) peut &tre
déplacée par le dispositif d’actionnement (16, 17,
18) et est disposée dans un prolongement supplé-
mentaire du conduit (40), en ce que ladite tige (28)
présente une premiére et une seconde extrémité,
en ce que la premiére extrémité est en contact
avec la soupape d'arrivée (37) et est déplagable
par le dispositif d"actionnement (16, 17, 18) pour
ouvrir et fermer la soupape d’arrivée (37), en ce
gu’un premier ressort de rappel {32) sollicite la
tige dans le sens opposé a son déplacement par le
dispositif d’actionnement (16, 17, 18), ence que le
conduit d’échappement comprend un conduit
rectiligne de tige creuse {28A) qui est formé
concentriquement dans la tige (28) et présente
une extrémité interne ol un orifice d’entrée de
conduit (29), traversant la paroi de la tige, com-
munique avec le prolongement supplémentaire
du conduit d’arrivée et avec l'orifice d'échappe-
ment & air libre, en ce que |'ouverture du conduit
de tige (28A), a |'autre extrémité de celui-ci, est
réalisée sous forme de siége de soupape d’échap-
pement (24), en ce gu’un piston de commande
{22) est monté déplacable dans une forure de
piston (25) formée dans le boitier (10}, et en ce
qu’un organe de soupape d'échappement (23)
formé sur le piston (22) peut coopérer avec le
siége de soupape d'échappement (24) pour éta-
blir et interrompre la communication entre le
conduit de tige (28A) et la forure de piston, le
dispositif d’actionnement (16, 17, 18) étant
agencé de telle maniére que, dans la position de
remplissage, il déplace le piston (22) de sorte que
'organe de soupape d’échappement (23) s’appli-
que sur le siégge de soupape d'échappement (24)
pour fermer le conduit de tige (28A) st pour
déplacer !a tige afin d’ouvrir la soupape d'arrivée
(36, 37), que dans ia position fermée, ii déplace le
piston de commande (22) en contact de fermeture
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entre I'organe de soupape d’échappement (23) et
le sidgge de soupape d'échappement (24), tandis
qu‘un second ressort de rappel (38) ferme la
soupape d'arrivée, et que, dans la position
d’échappement a I'air libre, il place le piston de
commande (22) dans une position dans laquelle
I'organe de soupape (23) est écarté du siége de
soupape (24), tandis que la soupape d’arrivée est
fermée par le second ressort de rappel {38).

2. Valve de remplissage selon la revendication
1, caractérisée en ce qu'il est placé, dans le
prolongement du conduit d’arrivée en amont de
la soupape d'arrivée, entre le second resort de
rappel (38) et la soupape d‘arrivée (36, 37), une
buse d‘étranglement (41) pour régler le débit de
gaz de remplissage vers le réservoir 4300 ou &
600 I/mn sous une pression de 300 bars.

3. Valve de remplissage selon la revendication 1
ou 2, caractérisée en ce que le dispositif d’action-
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nement comprend un élément pivot (18) qui est
monté sur le boitier (10) et dont I'axe de pivote-
ment est situé dans un plan s'étendant perpendi-
culairement & la direction de mouvement du
piston de commande (22), et un levier {16) monté
pivotant sur I'élément pivot (18) et comportant, a
son extrémité d’'actionnement, une came (17)
pour la commande par came du piston de com-
mande, en ce que trois surfaces de came dis-
tinctes (19, 20, 21) de la came (17) peuvent entrer
en prise avec une extrémité extérieure du piston
de commande (22) pour placer ce piston dans une
premiére position correspondant a la position
d'échappement & |'air libre, dans une deuxiéme
position partiellement enfoncée correspondant a
la position fermée et dans une troisieme position
complétement enfoncée correspondant a la posi-
tion de remplissage.
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